We discuss a decay rate asymmetry of the top squark, which is induced by a new source of CP violation intrinsic in the supersymmetric standard model. Although new sources of CP violation in this model are severely constrained from the electric dipole moment of the neutron, an unsuppressed CP -violating phase can still coexist with a top squark whose mass is accessible by near-future colliders. Then the dominant decay mode of the top squark has a width different from its CP conjugate process. The magnitude of this CP asymmetry becomes of order 10 −3 .
In the standard model (SM) a physical complex phase in quark mass matrices is, aside from the strong CP phase, the only source of CP violation. This phase can explain CP violation in the K 0 -K 0 system, whereas other sizable CP -violating phenomena are not expected except in the B 0 -B 0 system [1] . On the other hand, various models beyond the SM contain new sources of CP violation. These effects may be observed in reactions where the SM does not predict CP violation. For instance, near-future collider experiments, such as LHC and NLC, enable precise measurements of certain reactions, which could provide an opportunity of detecting new CP -violating phenomena. The supersymmetric standard model (SSM) contains a new source of CP violation in the top-squark system [2] . We have recently studied their effects on the decay of the top quark [3] . Taking into account the constraints from the electric dipole moment (EDM) of the neutron, it was shown that a rate asymmetry between the decays t → bW + andt →bW − can be induced at a magnitude of order 10 −3 .
However, this asymmetry is generated only if there exists a top squark lighter than the top quark. If this condition is not satisfied, other phenomena have to be invoked to search for CP violation arising from the top-squark system. Since CP violation by the top-squark interactions may be able to explain baryon asymmetry of the universe [4] , it would be of interest to examine this mechanism of CP violation.
In this letter, we discuss CP violation which is induced by the top squark heavier than the top quark. If a top squark is sufficiently heavy, its dominant decay modes are tree-level two-body decayst → bω andt → tχ, where ω and χ denote a chargino and a neutralino, respectively. These final states are also produced at the oneloop level by final state interactions. If the interactions of the top squark violate CP invariance, these decays are expected to have rates different from their CP conjugate processes, which are measured by the asymmetries
Owing to CP T invariance, the decay widths satisfy the relation
making the total width of the top squark to be the same as that of the anti-top squark. We calculate the asymmetry A 
For the definitions of various coefficients, we refer to Ref. [3] . The interaction Lagrangian for H ± is given by
where coefficients are defined as
C L , C R , and N being the unitary matrices which diagonalize the chargino and neutralino mass matrices [3] . The SSM parameters appearing in our analyses are tan β, A, m H ,M q , m 3/2 , c, the SU(2) gaugino massm 2 , and the charged Higgs-boson mass M H ± . Although these parameters are not all independent of each other, they can have various sets of values depending on assumptions for underlying models. For simplicity, we take those parameters independent and assume only rough constraints coming from theoretical and experimental considerations.
We now consider the decay of the lighter top squark into the bottom quark and the lighter charginot 1 → bω + 1 and its CP conjugate process. The decay rate asymmetry for these processes are obtained as
where the kinematic function λ(a, b, c) is defined by
The contributions of the diagrams (a), (b), and (c) in Fig. 1 are represented by T a , T b , and T c , respectively. The terms T a and T b are written as
where coefficients X Table 1 , where the lighter top-squark mass is also given. The other parameters are taken as |A|m 3/2 =M q , |m H | = 100
GeV, θ = 0, and M H ± = 100 GeV. The parameterm 2 , together with m H and tan β, determines the masses of the charginos and neutralinos. In the mass ranges where curves are not drawn, the lighter chargino mass becomes smaller than 66 GeV, which is ruled out by LEP2 experiments [7] . In Table 2 the masses of the lighter chargino and the lighter two neutralinos are shown form 2 = 500 GeV. Assuming grand unified models, the gluino mass is also determined bym 2 . to be produced at a rate of order 10 5 . If its luminosity is upgraded by one order of magnitude, the asymmetry will be within the reach of detectability. The interactions which induce the rate asymmetry between the decayst → bω + andt * →bω − also yield a rate asymmetry between the decayst → tχ andt * →tχ, satisfying the relation in Eq. (3). As seen in Table 3 , the width oft 1 → tχ 1 or t 1 → tχ 2 is generally several times smaller than that oft 1 → bω + 1 , and accordingly the former decay rate asymmetry becomes larger than the latter by the same order of magnitude. It will also be possible to examine CP violation through the decay into tχ 1 or tχ 2 . However, the relation in Eq. (3) In summary, we have studied the decay rate asymmetry of the lighter top squark.
By this asymmetry, CP violation intrinsic in the SSM can be probed. If the gluinos have a mass larger than 1 TeV, a new CP -violating phase contained in the topsquark mass-squared matrix is not constrained much from the EDM of the neutron. For a top-squark mass around 300 GeV with the CP -violating phase of order unity, the asymmetry is of order 10 −3 , which may be detectable in the near future.
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Appendix
The coefficients X n ijk and the functions I n (m ω ,m χ ,M t ) in Eq. (12) are defined by
where
The coefficients Y n ijk and the functions J n (m ω ,m χ ,M t ) in Eq. (13) are defined by 
